— S N N K. | [ =
4 N AT . A8 B 4 B

Angles in Rectilinear Figures
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Learning Objectives =N

After completing this chapter, you will be able to

+ recognize diffarent types of angles in rectilinear figures.

« explore and use the propertles of angles assoclated with parallel lines.

= gxplore and use the propertles of angles of trlangles.

= understand the wealnesses of intuitive approach and the strengths of deduction.
= perform simple proofs using the geometric knowledge learned.

In the figure, there are many
lines crossing one another, Are
there any parallel lines here?
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New Trend Mathematics (2nd Edition) S1B
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[Basic knowledge required for this chapter.]

Basic Knowledge
1. A straight angle is 180°.

2. Around angle is 360°. =

3. The sum of angles in a triangle is 180°.

A
A
ie. a+bd+c=180° i
4 2N

#i1: RERD Adjacent Angles, Angles at a Point and
Vertically Opposite Angles *..

LY Adjacent angles

In Figure 13.1, a and b are angles located on the two sides of a common
arm OC with a common vertex O. a and b are called adjacent angles.

Figure 13.1

If two adjacent angles lie on the same straight line, they are called
adjacent angles on a straight line. (See Figure 13.2)

3
2Ab
A 0 B
Figure 13.2
adjacent angles #f A

13.2
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In Chapter 3 of S1A, we have learned that when the two arms and the 180°

vertex of an angle form a straight line, this angle is a straight angle @
which equals 180°. Therefore, Figure 13.3
The sum of adjacent angles on a straight (5

line is 180°.
i.e. If AOBR is a straight line,
then @ + » = 180°. &

[Abbreviation: adj. Zs on st. line]

Additional Example 13.1

EXSIIIPIG 13.1 Finding unknowns through ‘adj. /s on st. line’ &L
Classwork 13.1 —

In the figure, AOB is a straight line. Find a.

In the figure, AOE is a straight line.
& Find b.

A 5 B b

£Jolution ©

[Analysis: ‘ACB s a straight line’ is a given condition. According to the property
of ‘adj. /s on st. line’ , we know that the sum of all adjacent angles
on AQCBis 180°.]

a+90°+25°=180° (adj. Zs on st. line) 4 The description inside the
a+115°=180° bracl:lets is a reason.to
5 % explain why the expression
a=180"—-115 on the left of it holds.
=65°

Additional Example 13.2

: Example 13.2 Finding unknowns through ‘adj. /s on st. line’

& Classwork 13.2

In the figure, OO is a straight line,

In the figure, POQ is a straight line. Find x.

Find y.
£
2x_f I
P Q
] 3y )’y
2 = D
gnluﬂon
2x +x =180° (adj. Zs on st. line)
3x =180°
x =60

13.3
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I:» Angles at a point

In Figure 13.4, p, ¢, ¥ and s are four angles with a common vertex O,
where p and ¢, g and r, r and s, s and p are four pairs of adjacent angles.
p, q, rand s are called angles at a point.

e

Figure 13.4

In Chapter 3 of S1 A, we have learned that a round angle is 360°. From
Figure 13.4, we can see angles at a point form a round angle.

The sum of angles at a point is 360°. A B

i.e. If a, b, ¢ and d are angles at a point,
thena + b+ ¢ +d=360°.

[Abbreviation: /s at a pt.]

0 =
(Bxample 13.3 Finding unknowns through /s at a pt.’ e, | ,
P inamng unknowns tnroug satapt & chggm[k 133

Find x in the figure.

Find ¥ in the following figures,
(a) A

(b)
B
v [
¥ D
Golutlon =
x+36°+x+170°=360° (£satapt) C
23 +206° = 360° @ A £
2x = 360° — 206° ¥
2x=154° YL
x="T77° B Yrx» D
o (i

angles at a point [7] J& A

m © 2009 Chung Tal Educational Press. All rights reserved.
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[&) Vertically opposite angles

In Figure 13.5, straight lines AR and C'D intersect at . ¢ and b, x and y
are called vertically opposite angles.

Figure 13.5

L §
7 Class Activity 13.1

Aim: To explore the property of vertically opposite angles

Tools required: A piece of rectangular paper and a pair of scissors

1. (a) £ :
¥ S
\\ X //r—
= .
ks »
=1 ol L A
@ i
Fold a piece of rectangular Cut along PO and B0 to Put 2 on top of &
paper twice such that two obtain the angle a.

creases PO and BSintersect
at O Label the two pairs of
vertically opposite angles as
aand b, xand ¥

(b) Are the sizes of a and b the same? Yes No -

s %
BTy
5 » e
SQ
P

Cut along SO to obtain
the angle x. Put x on top of v

(b) Are the sizes of x and y the same? Yes No -

From the Class Activity, we can discover the following property.

Vertically opposite angles are equal.
i.e. If AOB and COD are two straight lines,
thena=»b and x = y.

[Abbreviation: vert. opp. /s]

vertically opposite angles ¥ JB A

© 2009 Chung Ta Educational Press. All rights reserved.
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mple 13.4 Finding unknowns through ‘vert. opp. Zs’ —
& Classwork 13.4

In the figure, straight lines AB, CD and E
EF intersect at O. Find z. \/o If AOB, COD and EOF are straight
= lines, find the unknowns in the
P 5 following figures.
Golutlon 380N’ (a) E

[Analysis: ‘Straight lines AB, CD and EF o o
intersect at &' is an important F

297
information, which let us A o 5
(i} make use of ‘adj. s on st. line’ on the straight lines AGB, COD c/g‘
IC
(b) D

and EOF;

(ii} know that ‘*~AGQC and £BOD’, '/ACE and /BOF’ and '~ COF and
ZDOE’ are 3 pairs of vertically opposite angles.]

i
/DOB= /A0C (vert. opp. £8) S50
=32° o .
) ) 620 NE
z+ ZDOB+47° =180° (adj. /s on st. line)
Z+32°+47° =180° £
Z+79° = 180° k

2=180°—79° @ L b
=101° Fbond
A = i B
o
i
:

[ = Skills Upgrading Corner 13.1
- 1. In the figure, AOB is a straight line.

(a) Find x.
(b) Find ZCOB.

X4 30°

C
x—30°
A &

- 2. Find x in the figure.
X+ 2°

Ix+1°
181%

- 3. In the figure, AOB and COD are straight lines. Find x, y and =z. A 0

w © 2009 Chung Tal Educational Press. All rights reserved.
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Level 1

If AOB and COD are straight lines, find the unknowns in the following figures. (1 — 6)

1. (a) X (b) X (c) i O &
a
A B
o A
A 22 B
¢ X
2. (a) y (b) X () X
X ¥
2/ 53 b !
327 # 80°
A B 20° 700 ~ 350
5} A 5 B A T — 35 5
o
3. @ 0 . ® z © x v
> ¢ 5 1260
420 Q
= A 500 , —z+10° 74100
X
- o
5 G 5
Y o
4. (@) ¥ (b) ¥ c) «x
v \S
o 40°
X O
o ¥
280 o
Z
5. (a) z (b) z
1430
77° ¥
P +20°
7 y
2 X 160°

137

© 2009 Chung Ta Educational Press. All rights reserved.
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6. (a) D by ¢ B © - ]
o 118¢%
4ge 709- g 2
5582
B A D r+39° B
A

AV 4E
c
Level 2
If AOB, COD and EOF are straight lines, find the unknowns in the following figures. (7 — 10)
7. (@) X z (b) 7 (c)
. 128° 4
h fr Y &
K
26°
¥
A
8. (a) D (b) X
¥ D
380 b 400
3 467 5 2 - B
370 1307
2 c
9. (a) E (b) E (c) C
E
B
& & £ s+ 272
J 3
307 w1 r
A g OXs
= & £
e o o4 5 j
D A
F £ v
10. (a) E (b) ¢

A X B \(/

Q

. D & 3 . g h+ 28
B

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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it [EJF) Corresponding Angles, Alternate Angles,

Interior Angles on the Same Sid
9 Transversal and angles produced by it

In Figure 13.6, a straight line XY cutting across two straight lines AB and
CD, is called the transversal. At each intersecting point, there are four
angles. Angles in pairs have different relations and names depending on
their relative positions.

Figure 13.7 shows four pairs of corresponding angles.
b c
2 d
q r
v / / °f

(a) (b) (c) (d)
Figure 13.7

Figure 13.8 shows two pairs of alternate angles.
2 d
r q
(@ (b)

Figure 13.8

Figure 13.9 shows two pairs of interior angles on the same side.

d 5
' g
(a) (b}

Figure 13.9

@&umﬂ 13.1

1. In the figure, EF is a transversal cutting across A8 and CD. Write
down all pairs of corresponding angles, alternate angles and interior
angles on the same side.

Corresponding angles: a and y,

Alternate angles:

Interior angles on the same side:

transversal & £ corresponding angles [ A2
alternate angles #§ interior angles on the same side /] 3 3 A

© 2009 Chung Ta Educational Press. All rights reserved.
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1]

LI 2. In the figure, AGFB and CGD are straight lines. Write down all

pairs of corresponding angles, alternate angles and interior angles
on the same side.

Corresponding angles:

Alternate angles:

Interior angles on the same side:

I:) Angles associated with parallel lines

When a transversal cuts across a pair of parallel lines, corresponding
angles, alternate angles and interior angles on the same side are formed.

Corresponding angles on parallel lines:

Figure 13.10

Alternate angles on parallel lines:

Figure 13.11

/

Figure 13.12

w © 2009 Chung Ta Educational Press. 4ll rights reserved.
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»
7~ Class Activity 13.2

Aim: To explore the properties of corresponding angles, alternate angles and interior angles on the same
gide on parallel lines

Tools required: A ruler, a piece of single-lined paper and a pair of scissors

1.

It is known that the lines on the single-lined paper are parallel. On M

a piece of single-lined paper, draw two parallel lines AB and CD, c/_/'
and then a transversal MN cutting across the parallel lines. (See A 2 g

: Y 2
Figure I) - j
T
L

(a) List every pair of corresponding angles in Figure I. ¢ 7/_/‘ D
e
(b) List every pair of alternate angles in Figure I. N
Figure I

Cut the single-lined paper into four parts as shown in Figure II. -

Figure II

For each pair of corresponding angles, check whether the angles overlap to investigate the
relation between a pair of corresponding angles on parallel lines. What do vou discover?

For each pair of alternate angles, check whether the angles overlap to investigate the relation
between a pair of alternate angles on parallel lines. What do vou discover?

Cut the paper with angles a and ¢ in Figure II into 2 parts and rearrange them as shown in

A
e
N
(a)
(b)
(a)
Figure III.
=
o
Figure III
(b)

aCD
The sum of the angles ¢ and g is : - I 1.T.Tool g - Q

© 2009 Chung Ta Educational Press. All rights reserved.
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From the Class Activity, we discover the following properties.

1. If a transversal cuts a pair of parallel
lines, then the corresponding angles
are equal.

i.e. IfAB// CD, c

[ _Symbol '/ means
{ parallel to", /
then x = y. \p s\

[Abbreviation: corr. /s, AB/ CD]

X
b
2. If a transversal cuts a pair of parallel
lines, then the alternate angles are 4 B
x
equal. y
i.e. IfAB// CD, & a
then x = y.
x
¥

[Abbreviation: alt. /s, AB// CD]

3. If a transversal cuts a pair of parallel
lines, then the sum of interior angles
on the same side is 180°.

i.e. IfAB// CD, €
then x + v = 180°.
[Abbreviation: int. Zs, AB/f CD]

(D

ﬁple 13.5 Finding angles on a pair of parallel lines &W -
ALEWOr ]

In the figure, PO // RS, AB is their transversal. A

. In the figure, P& // RS, AB is their
Find a, b and c. \\3 transversal. Find a, b and ¢.
# Q 4
b s
=

Golutlon sy . \\ ;
[Analysis: According to the given condition R s 1140 (b

‘PG Il RS, the properties of \ -

corresponding angles, alternate B R s

angles and interior angles on the \

same side on parallel lines can be B

applied.]
a=105° (corr. /s, PO !/ RS)
b=105° (alt. Zs, PO /1 RS)
¢ +105°=180° (int. /s, PO // RS)

¢=180°-105°
=75°

© 2009 Chung Ta Educational Press. 4ll rights reserved.



EX‘I‘I’IP'C 13 6 Finding angles on two pairs of parallel lines W -

In each of the following figures,

B o ABH PGand BCH GR Find x, vand z,
a B
N2 i Q
4 Z
J e
X
G F = R 459
Gnluﬂnn
x+63°=180° (int. Zs, BC /l QR)
x=180°-63°
=117°
y=163° (corr. Zs, BC // OR)
z=y (corr. Zs, AB /! PQ)
=63°

[ a1
mple 18.7 Finding angles by constructing lines and properties of e A -
parallel lines & Classwork 13.7

Find xin each of the following figures.

) &g A

(22

Find ¢ in the figure.

B
50°

cLac

300 0 E
5 (b) A Q

£Jolution N

[Analysis: There is no transversal cutting the two parallel lines BA and DE in
the figure. We can draw a line through C and parallel to BA and DE T 20N
so that BC and €D become transversals, and hence apply the
properties of parallel lines.]

Draw a straight line PCQ which is parallel
to B4 and DE.

Let ZBCP=c; and LDCP =c,.

— 50° (alt. Zs, BA I/ PO)
¢, = 30° (alt. Zs, DE I/ PO)
c=c ey

= 50° +30°

=80°

13.13
© 2009 Chung Ta Educational Press. All rights reserved.
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. % I Additional Example 13.8
H

_aple 13.8 Finding angles on two pairs of parallel lines %E -
o ‘) Classwork 13.8
In the figure, find £ ; . R
5 Find x in each of the following figures.
A . () 4 .
72 670
D
D
2 C
P
IC

Qolutlon

Let ZBCD=xand L/CDE=y.
x=72° (alt. s, AB // CD)
y=x (alt. Zs, BC' /! DE)
=72°
f+y=180° (int. Zs, CD /] FE)
f=180°—y
=180°-72°
= 108°

Alternative method:
Produce 4B and ED to intersect at .
Let /BGD=g.

g=172° (corr. /s, BC I/ GE)

g+ f=180° (int. Zs, AG /! FE)

72°+ f£=180°

f=180°-72°

=108°

[ - Skilis Upgrading Corner 13.2

- 1. In the figure, ABC is a straight line, AD // BE and AF // BG. Find x.

w © 2009 Chung Tal Educational Press. All rights reserved.
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- 2. In the figure, ABC is a straight line, AC // DE. Find x. D s E

700 .
A B
- 3. In Example 13.8, we can also find f by producing BC to intersect A &
EF.Find fin Example 13.8 under this method. T
o
G
P
] E
- 4. In the figure, BG // DF, ABC and CDE are straight lines. Find x. A
o 35 B
2500
C
F X/ o
E
Level 1
1. In each of the following figures, AB // CD, EF is their transversal. Find the unknowns.
(a) 2 (b) g oo(c) £

/é‘*
A E . B
1?7/£;///
E £
X

_‘_1
]

2. In each of the following figures, EF // GH, AD intersects E¥ and GH at B and C respectively. Find the
unknowns.

(®) e o ©

\\D -

= 69°

13.15
© 2009 Chung Ta Educational Press. All rights reserved.
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3. In each of the following figures, KZ // MN, PS intersects X7 and MN at O and R respectively. Find the

unknowns.
(a) K i (b)
= a 5
= s
L N

Find the unknowns in each of the following figures. (4 — 7)
4. (a) ACE is a straight line. (b)y ABCD is a straight line. (c) ACE is a straight line.

£ A &
/(800 i
700 g = %
& 2 5
of F
& c
Jy B P
£
5. (a) PQR is a straight line. (b) BCD is a straight line. (©) F
D H
i r N £
X & G &L 45°
24 -
A P p
g4° S
5 ey
7} R
6. (a) o] R by -4 o (©) &
20° N\
X a0 i =
20° ES '
86
3 -
5 T s 2 & 2
A

7. (a) BCD is a straight line. (b) CDE is a straight line. (c) CDE is a straight line.
A A
c D
308 80°
X
B
E F

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Angles in Beétil[near

Lovel 2

Find the unknowns in each of the following figures. (8 — 11)

8. (a) BECF, AGC and DGE (b) CDE is a straight line.
are straight lines. & 0
t 38°
]
B1° h
A
9. (a) S + () , £
140°
R n
130°  120°0) o
B P
P 24 Q c
10. (a) PRT and QRS are (b) FBC and CDG are
straight lines. straight lines.

11. (a) AEGB, CFHD, PEFQ
and RGHS are straight
lines.

(c) WXYZis a straight line.
%

W v L
c) P Q
© -
rR{) 98
125
g T
(c) & — A
980 C
D £
X
255°{ LF
H LN
(c) SBYT is a straight line.
A X
G z
Z
759 YASB20
"
s - v

© 2009 Chung Ta Educational Press. 4ll nghts reserved.
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: LEXE D Angles of Triangles *:
I’ Sum of the interior angles of a triangle

In Chapter 3 of S1A, we have learned that the sum of all interior angles of a triangle is 180°.

The sum of all interior angles
of a triangle is 180°. =
ie. a+bh+c=180° 7 -

[Abbreviation: £ sum of A]

'- xam I8 13.9 Finding unknowns th hz fA e A | i
P Inaing unknowns throug sum o & c‘.”mrk 139

Find y in the figure.

gnluﬂon

In AABC,
y+90°+2y=180° (£ sum of A)
3y +90°=180°
3y=180°-90°
3y=90°

A
y=30° .

' ample 13.10 Finding angles in several triangles %m
“ sswork 3.

In the figure, BDC is a straight line.

: In each of the following figures, BOC
Find y and z. Yf 100 isa stra|ght line, Find x and y.
Gnluﬂnn

500 y

Find x in each of the following figures,

In A4BC,
30° +50° 4 70°+ y = 180° (£ sum ofA)
150° + y = 180°
3 =180°—150°

=30°
In A4ABRD,
30°+y+z=180° (£ sum of A)

30°+30°+z=180°
z=180°—-60°
=120°

w © 2009 Chung Tal Educational Press. All rights reserved.
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i:) Exterior angles of triangles

In Figure 13.13, the side BC of AABC is produced to D. d is called the A
exterior angle of AABC, a and b are called the interior opposite angles a
to d.
o
el
=) & 2

@Exi&nalan 13.2

In the figure, p, ¢ and r are the exterior angles of AXYZ. Write down
their corresponding interior opposite angles.

(a) and are the interior opposite angles to p.
(b) and are the interior opposite angles to g.
(©) and are the interior opposite angles to #.

. ¢
7~ Class Activity 13.3

Aim: To explore the property of exterior angles of triangles

Tools required: A piece of triangular paper and a ruler

1. Label the interior angles as a, & and ¢ of the triangular paper. A
Place it along the side of a ruler. (See Figure I)

2. Tear interior angles a and b from the paper and put them next
to c. (See Figure II)

3. What is the relation between the exterior angle ZACD and

the two interior opposite angles a and 5?

From the Class Activity, we discover the following property.

The exterior angle of a triangle is
equal to the sum of its two interior
opposite angles.

ie d=ath. b
[Abbreviation: ext. ~ of A]

exterior angle 4[4 interior opposite angle 3 3 A

© 2009 Chung Ta Educational Press. All rights reserved.
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5);*‘3 Additional Example 13.11

A 3
Exaih le 13.11 Finding unknowns through ‘ext. 2 of A’ —_— ....i...,
P Inaing unknowns tnrougn ex 0 &massmrk 13I11

In the figure, BCD is a straight line. Find x.

In each of the following figures, BCD

21 is a straight line. Find x.
A
. (@)
537
156° g
. C B 53¢ 4 5
B (&
£Jolution A
[Analysis: According to the given condition ‘BCD is a straight line’, we know ¥
that ZLACD is an exterior angle of AABC, ~CAB and #ABC are interior : P 247
opposite angles to ZLACD.] C B
x+30°=156° (ext. £ of A)
x=156°-30°
=126°

(Example 13 1 2 Finding angles in a polygon by constructing lines &m
AITWO .

In the figure, find x.

Find x in each of the following figures.

(a)

@oluﬂon ol

[Analysis: ABCD is a quadrilateral. Although the properties of a quadrilateral
have not yet been learned, ABCD can be cut into two triangles for
solving the problem.] ¥ 40°

Produce BC to meet AD at &.
Let ZCED =y.
In AABE,

y=25°+86° (ext. £ of A)
=111°

13.20
- © 2009 Chung Ta Educational Press. 4ll rights reserved.



In ACDE,

x=y+32° (ext. £ of A)
=111°+32°
=143°

I Additional Example 13.13

Example 13.13 Finding angles through the properties of parallel lines

—_— _
and triangles & Classwork 13.13

In the figure, find c. Find xin each of the following figures.
D 5 (a) 5 : 3
1200 A 140°
A : 136° N\~
130° c 65
c (b) ¢
40°NJ20° . A
Gnluﬂon
B
[Analysis: There is no transversal cutting the parallel lines AB and DE. We can M
produce AB and to cut DC so that DC becomes a transversal of DE ¥,
and AB produced, and hence apply the properties of parallel lines.] £

Produce AB to meet CD at F.

d+120°=180° (int. Zs, DE I/ AG)
d=180°-120°
=60°
e=d (vert. opp. £s)
=60°
c+e=130° (ext. £ of A)
¢ +60°=130°
¢ =130°-60°
=707

Alternative method:
Draw a straight line FCG parallel to 43
and DE.
F+120°=180° (int. Zs, DE // FG)
f=60°
c+ f=130° (alt. /s, AB // FG)
¢ +60°=130°
c=130°-60°
=70°

13.21
© 2009 Chung Ta Educational Press. All rights reserved.
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» Base angles of isosceles triangles

»
7~ Class Aotivity 13.4

Aim: To explore the base angles of an isosceles triangle

Tool required: A protractor

1. Figure I shows AXYZ. - 2

(a) According to the lengths of sides of the triangle,

XY7 is triangle. 5 cm 3cm

(b) Use a protractor to measure all interior angles of AXYZ.

ZX= , LYY= , LZ= k it ¢
Figure T
(c) LY and £Z are called the base angles of AXYZ. What is the

relation between them?

2. Figure IT shows AABC. - A

(a) According to the lengths of sides of the triangle,

ABC is triangle. 3cm 3cm

(b) Use a protractor to measure all interior angles of AABC.

/A= , ZB= y L= B 3cm &
(c) What is the relation among the three interior angles of AABC? Figure II

From the Class Activity, we discover the following property.

The base angles of an isosceles A
triangle are equal.
i.e. IfAB=AC,

then b = c.

[Abbreviation: base /s, isos. A] & &

From the above property, it is easy to see that all interior angles of an
equilateral triangle are the same, i.e.a=5b=c.
Each interior angle of an equilateral triangle—
A A
=60° g ¢
Figure 13.14

base angles J& A

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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‘Z sum of A
In the figure, find a.
Gnlnﬂnn
LACB= /ABC (base /s, is0s. A)
=68°

a+68°+68°=180° (£ sum of A)

a+136°=180°

a=180°-136°

=440

Additional Example 13.14

: = i = 3

_mple 1314 Finding angles through ‘base /s, isos. A" and

% Classwork 13,14

Find xin each

A
/\

68°

of the following figures.

and ‘ext. Z of A’
In the figure, ACD is a straight line. Find a.

Gnluﬂon

LABC = /BAC (base /s, iso0s. A)
=a
a+a=130° (ext. Z of A)
2a=130°
a=65"

[ - Skills Upgrading Corner 13.3

Additional Example 13.15

aple 13.16 Finding unknowns through ‘base /s, isos. A’

(a) P
/o
[
4
(b) A
B ' (&5

& Classwork 13.15

In each of the following figures, ACD

A
isastraight |
? (a) D
Chlc
: [
B
13;‘7\

ine. Find the unknowns.

(ool 1. In the figure, ABCD is a straight line, B = EC. Find x.

1]

o
f
A B
(s} 5
g 48°
A N D
E
X
1085°
A - 5 o

© 2009 Chung Tal Educational Press.
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- 2. In the figure, 4B // CD, CB = CD. Find x. A B

- 3. In the figure, AB // EF. Find x.

Exereise 13C

Find the unknowns in each of the following figures. (1 — 7)

1. (a) A (b) A (c) A
i
g ¥ >y PN
2 c E & B &
2. (a) ABC is a straight line. (b)y ACD is a straight line. (c) ABC is a straight line.
D o e
chlb 520 w7 C
38
= g0° =
A [ '\ B
2 & ; A 4
3. (a) QRS is a straight line. (b PQOR is a straight line. (c) PQOR is a straight line.
£ 5
d =
50 147° . 5 59° 26
g R “ "
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4. (a) P (b) P
(e
ifog
Q R Q R
5. (a) ABC is a straight line. (b) ABC is a straight line.
2 D
AD 1m
128° A !
> E &
6. (a) POR and TQOS (b) POR and QST
are straight lines. are straight lines.
> T
S
n 140°
126°
P
@/Q R 5 5 R
;
7. (a) BCD is a straight line. (b)y ABC is a straight line.

o o
2
x =108
X a4 2%+ 67 24407
A B A B &

Level 2

8. In the figure, BDCE, AGC and DGF are straight lines.
(a) Consider ADEF, find x.
(b) Find y.
(¢) Findz.

9. In the figure, BCD is a straight line.
(a) Consider AABC, find x.
(b) Findy.

© 2009 Chung Ta Educational Press. All rights reserved.

(c) ABC is a straight line.
D
m
f 130°
A E c

(¢) RTU and PORS
are straight lines.

A
250 y
2x  N3X X
B C o
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Find the unknown in each of the following figures. (10 — 15)

10. (a) PSR is a straight line. (b) PQOR is a straight line. (c) QRS is a straight line.
R S E
: m A
BED ;¥
£ Q P Q R 4 : = : g
11. (a) BDF and CDE (b) ABCD and DEFG (c) ABCD and CEF
are straight lines. are straight lines. are straight lines.
A F
g
c tAE
52
128° s
s . £y 110
D E F ", 2 2
12. (a) DEF,ACD and BCE (b) ABC, BDE and CDF (¢) BCD and ACE
are straight lines. are straight lines. are straight lines.

30 .
5 Yv F
A
13. (a) ACD and BEC (b)y ACH, FDG and BCDE (c) BCD is a straight line.
are straight lines. are straight lines. A
A A E
. & Ix-9°
509
2 . 66° 2x 120
G : ’ )
H 6
14. (a) (b) o © 4 L
407 :
110° E
oge ¥ x+22° g0
8 D 2
15. (a) , & (b) C (c)
140° 2 3
1350 125° /567
X A % ¥
¢ o -
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Simple Proofs in Geometry ...

'Y Are your observation and experience reliable?

10Iass Activity 13.5

Aim: To explore the weaknesses of ‘judgement by observation®
Tools required: A ruler and set squares
1. (a) Observe the following figures. Compare the lengths of AB and CD in each figure without using

any tools, and fill in the blanks with *<*, *=" or “>".
(1) A . (i)
— c 5}
AB_ CD AB D

(b) Use a ruler to measure the above line segments. Is your observation correct?

Yes No

2. (a) Observe the following figures. Do PQ and RS look parallel to each other?

(i) (i) *© \I\I\I\

R

- Q
_‘_\__\_\_\_\_\_\_\_\_\_‘_‘—‘—\—\_
=

. S

==

PO and RS look parallel / not parallel PO and RS look parallel / not parallel
to each other. to each other.

(b) Use a ruler and set squares to determine whether each pair of lines are parallel to each other. Is
your observation correct?

Yes No

© 2009 Chung Ta Educational Press. All rights reserved.
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3. (a) Observe the following figure. Do PQ and RS look like straight
lines?

_

Yes No

{ Vow [ cee ...

Judgement by cbsarvation '
is not reliable sometimes. |

(b) Use a ruler to check the above line segments. Is your

observation correct? M‘«

Yes No ﬂ
i

»
7~ Class Aotivity 13.6

Aim: To explore the weaknesses of ‘judgement by experience’
Tools required: A ruler and a protractor

Measure the sides and the interior angles of the following polvgons.

1. For each of the above polygons, are the lengths of all sides equal? -

2. For each of the above polygons, are the sizes of all interior angles equal? -

3. From the experience above, Joseph concludes, “All interior angles of an equilateral polygon are

equal’. Is his judgement correct?

Yes No

© 2009 Chung Ta Educational Press. 4ll rights reserved.



4. Zoe draws a polygon as shown. -

(a) Isthe polygon equilateral?

Yes No

(b) Isthe polygon equiangular?

Yes No

In Class Activities 13.5 and 13.6, we have tried to conclude relations

Now [ gee ...

Judgement by limited experience

or individual cases is not reliable
sometimes.

among the objects by observation and experience. In fact, an intuitive
approach has been used. However, as illustrated by these two class

activities, this approach is not reliable sometimes.

i) Deduction

Animals cannot live
r
without nutrients.

Human beings

are animals. j

T
Hurman beings cannot live
without nutrients.

"\‘\ A
2

We often make correct judgements through appropriate logical reasoning
in daily life. The following chart shows the thinking process of the

above.

-~

Animals cannot live
without nutrients

+ Logical

reasoning

Human beings cannot
live without nutrients

Human beings are animals

.. 7

intuitive approach B 8 ¥

13.29
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To avoid getting incorrect knowledge through an intuitive approach,
mathematicians always determine the correctness of knowledge through
appropriate logical reasoning.

The following are examples of applying appropriate logical reasoning in
mathematics.

Given information Conclusion

(a) Every prime number
has only 2 factors [’
Logical
reasoning

17 has only 2 factors

17 is a prime number

by [ The sum of all interior angles B
of a triangle is 180°

»

LA+ 7B +20=180° _

ABC is a triangle Logical
reasoning

A

g &

In each of these examples, if all the given information is correct, the
conclusion must be correct. This kind of reasoning is called deductive
reasoning.

Correct condition(s) DadLiativa Correct conclusion
reasoning

Based on correct condition(s), when a geometric fact is found to be true
through deductive reasoning, we are proving the geometric fact by
deduction.

e.g. In the figure, given 48 = CD, prove that AC = BD.

A ' E C ' D

AB=CD :
AB+BC=CD+BC
AC=BD «—7 ..
deductive reasoning 5 £ # deduction J& ¥

© 2009 Chung Ta Educational Press. 4ll rights reserved.



We can conclude that “AB + BC = CD + BC® with the correct condition
‘AB = CD’. Hence, we can draw the conclusion that “AC = BD’ by
treating ‘4B + BC = CD + BC" as another correct condition. Without any
measuring tools, we can still ensure “‘AC = BD’.

In fact, the geometric properties we have learned can all be proved by
deduction. However, due to the complexity of the process, their proofs
are not discussed here. These proved properties are called geometric
theorems.

Since all the geometric theorems we have learned are correct, we often
make use of them together with some extra correct conditions to prove
new geometric facts by deduction. The following is a common practice
in geometric proofs.

" ™
Geometric theorem(s)

4 Deductive [ New geometric fact }

reasoning

Given condition(s)
\e J

e.g. In the figure, ABC is a straight line and ~CBD = 30°.
D

30°
A C
B

Prove that £Z4BD = 5/CBD.

Proof: - ABC is a straight line (given) 4 ‘given’ means a given condition

ZABD+ ZCBD=180° (adj. Zs on st. line)
ZABD+30°=180°
ZABD=150°
=5x30°
=5/CBD

In the above example, based on the given condition “4ABC is a straight
line’, we can make use of the theorem “adj. /s on st. line’ to conclude
that “Z4BD + ZCBD = 180°". Using this conclusion, “£4ABD=5/CRD’
is deduced.

[® Proofs related to straight lines and angles

In this section, we will learn some proofs related to straight lines and
angles on a plane. The following theorem helps us determine a straight
line by deduction.

theorem 22 B

© 2009 Chung Ta Educational Press. 4ll nghts resewed.m
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If the sum of two adjacent angles &
ZA0C and ZBOC is 180°, then
AOBRB is a straight line.
ie. If ZAOC + ZBOC =180°,
then AOB is a straight line. &

[Abbreviation: adj. £s supp.]

Nofes: (a) The above theorem can be proved by deduction. Due to the complexity of
the process, the proofis not discussed here.

(b) Two angles are supplementary to each other or two angles are
supplementary angles means that the sum of the two angles is 180°.

(c) ‘adj. £s on st. line® and ‘adj. £s supp.® are 2 different theorems.

Theorem Given condition Conelusion
adj. s on st. line AOB 15 a straight line LAOT + LBOC = 180°
ad]. Zs supp. LA0C 4+ LBOC = 1807 AOB 15 a straight line

[

>

rﬁpla 1316 Determining a straight line by deduction L. —
& Classwork 13.16 =

Prove that A2 s a straight line in the
following figure.

Orvoot

[Analysis: If we know that ‘ #ZAOC + ~BOC =180, we can conclude that ‘ACB
is a straight line’ by ‘adj. /s supp.’. Since all the marked angles are
at the same point, the proof can be started from this condition.]

2a+4a+6a=360° (Zsatapt.)
12a=360°
a=30°
LAOC+ ZBOC =2a+4a
=6qaq
=6x30°
=180°

AOBRB is a straight line. (adj. /s supp.)

Nofe: The geometric figures are not necessarily drawn to scale. For example, in the
above figure, A0 35 does not look like a straight line.

© 2009 Chung Ta Educational Press. 4ll rights reserved.



In the figure, AOB, COD and EOF are straight lines, ZBOD = 90°. Prove

that a + & = 90°.

Oroof

mple 13 17 Proof for the relation among angles through the
properties of straight lines

i
— _
& Classwork 13.17 ‘“'““"“

In the figure, AQB, COD and EOF are
straight lines. Prove that
¥+ ¥+ z=180°

[Analysis: Given that ‘A0B, COD and EOF are straight lines’, we start the proof
by first considering the properties of these straight lines and make
use of the related theorems.]

AOB and COD are straight lines

ZA0C = ZBOD
=52
EOF is a straight line

LCOE+ LAOC+ LAOF =180°

(given)
(vert. opp. £8)

(given)
(adj. Zs on st. line)

a+90°+ H=180°
a+b=180°-90°

In the figure, AOB is a straight line, LZAOE = ZEOD and £/ DOC = ZCOB.
Prove that ZCOF is aright angle.

Oroof
.+ AOB is a straight line
ata+b+b=180°
2a+2b=180°
a+b=90°

ZCOE is aright angle.

Exa P]B 13 18 Determining a right angle through the properties of
straight lines

=90°

Additional Example 13.18
gy T .
& Classwork 13,18 -

In the figure, AOE is a straight line,
LAOC=90" and £COD= D08, Prove
that £C00 = 45°,

(given)
(adj. Zs on st. line)

4 Both sides are multiplied by %

13.35
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1)) Determination of parallel lines

Is there any way to determine whether two straight lines are parallel? Do

you still remember the method of drawing parallel lines by using set

squares learned in Chapter 3 of S1A?
P

Figure 13.15

In fact, we have used the property of equal corresponding angles & and b
as follows to obtain a pair of parallel lines 48 and CD.

Two lines are parallel if

corresponding angles made B /é .

by a transversal are equal. /

ie. Ifa=2», o b 7
then 4B // CD. /

[Abbreviation: corr. /s eq.]

Nofe: The above theorem can be proved by deduction. Due to the complexity of the
process, the proofis not discussed here.

We can also use the properties of alternate angles and interior angles on
the same side to determine whether two straight lines are parallel. The
following are two related theorems where their proofs are based on the
theorem “corr. /s eq.’.

Two lines are parallel if /

alternate angles made by a 4 > ]

transversal are equal. /é/

e Ifa=2 C D
then AB // CD. 7

[Abbreviation: alt. /s eq.]

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Proof: b=ua (given)
a=c (vert. opp. £8)
b=c

AB /1 CD  (corr. Zs eq.)

o

N\

IC
Figure 13.16
Two lines are parallel if interior /
angles on the same side made bya 4 ]
transversal are supplementary. /{Uﬁ
i.e. Ifa+5b=180° ¢ / D
then AB // CD. :
[Abbreviation: int. Zs supp.] /
=
A E
=
Proof: a+b=180° (given) //
b=180°—a i 7 é
—c (adj. Zs on st. line) ;
AB /1 CD  (corr. Zs eq.) Figure 13.17
g I Additional Example 13.19
Exam le 13 19 Determination of parallel lines by deduction -
P & Classwork 13.19 s

In the figure, prove that 4B // CD.

ZACD+ ZCAB=48°+132°

In the figure, prove that A8 [/ DE.
1320
Oﬂlﬂf 8
et

c
=180°
AB /I CD (int. Zs supp.) £
% Additional Example 13.20
Example 13.20 Determination of parallel lines through the L e— | -
Cla k 13.20
properties of straight lines | VIRSIWOrK 10,
In the figure, ABC, DEF and GBEH are G In the figure, BCD is a straight line.
straight lines. Prove that AC // DF. \ CrvE U A
A S " =75
V °
Oroot ’ 3 . 5 )
(GBEH is a straight line  (given) 147\0\ oL
/DEB=180°—-147° (adj. Zs on st. line) y A1
:330 3] -
= /CBE
AC /I DF (alt. /s eq.)

13.35
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ample 13.21 Determination of parallel fines through th ——— [
P etermination or parallel ines tnroug e & ch“m,k 13I21

properties of straight lines

In the figure, DPE and BPC are straight
lines and BC /! £EF. Prove that 48 /f DE,

A

v e [ > 8
152°
A E P

In the figure, APB, CQD and EPQF are straight lines. Prove that
AB /I CD.

oot

EPQF and CQOD are straight lines  (given)

ZPOD=/COF (vert. opp. £8)
=127
=/ BPR
AB /I CD (corr. /8 eq.)
Yo I Additional Example 13.22

|B 13.22 Determination of parallel lines through the %m—w
el asswork 1.

properties of straight lines

In the figure, A8 /f CO. Prove that

In the figure, AB // CD. Prove that AB // EF. ABIf EF

AB /I CD (given)
/BCD=/ABC (alt. Zs, AB // CD)
=130°
/DCF + /BCF+ /BCD=360° (Zsat apt.)
ZDCF +70°+130° =360°

/DCF =160°
= /EFC
CD// EF (alt. /s eq.)
AB /I CDand CD // EF

AB [/ EF

W © 2009 Chung Tal Educational Press. All rights reserved.
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Proofs related to triangles

Some geometric properties can be proved by */ sum of A’, ‘ext. £ of A’
and “base g, isos. A°, which have been learned in section 13.3.

Additional Example 13.23

EX&II’IP]B 13.23  Proof for the relation among angles through the W -
sswork 13,

properties of triangles

In the figure, ABD, ACE and FBCG are
straight lines, Prove that
a+ b+ c=180%

In the figure, ACE and CBD are straight lines. Prove that a —b+¢=180°.

ACE is a straight line (given)
ZACB=180°—¢ (adj. Zs on st. line)
CBD is a straight line (given)
a=b+ /ACB (ext. £ of A)
a=b+180°-¢
a—b+c=180°

I Additional Example 13.24

: Example 13.24 Proof for the relation among angles through the %?W -
SIWO .

properties of parallel lines and triangles

; . . In the figure, ABCD and AEFG are
In the figure, AF // DE, ABC and DBE are straight lines. Prove that el SR ek A BEEEE. Prove that

c=a+ b. c=a+h

ABC is a straight line (given)

ZABD=a+b (ext. Z of A)

AF [l DE (given)

¢c=/ABD (alt. £s, AF // DE)
=a+bh

13.37
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Additional Example 13.25
1325 Proof for the relation among angles through the - — -
properties of parallel lines and isosceles triangles & Classwork 13.25

o In the figure, ABC and ALD are

In the figure, AEC and BED are straight lines. A e B AD 1 CD
u » straight lines. = and .
If AB=AC, ZABD=/DBC and AD /! BC, P e e sa
prove that LACB =2a.
£
b\
%

Oroot .

BED is a straight line, and AD // BC (given)

ZEBC=a (alt. £s, AD /! BC)
ZABE = /EBC (given)
ZABE =a
ZABC=a+a
=2a
AB=AC (given)
LACB=/ABC (base s, isos. A)
=2a

[ < Skills Upgrading Corner 13.4

- 1. In the figure, AOB and COD are straight lines. Prove that EOF isa % C
straight line.

489
58°
E SN F
B
D
- 2. In the figure, CBF and C D@ are straight lines and AB // HC. 5 =
(a) Find ZHCG. . 9TND
(b) Prove that CH // DE. sl o
G
A
E

- 3. In the figure, ABCDE, BHG and CHF are straight lines and
FC /I GD.

(a) Express c in terms of @ and b.
(b) Prove that F4 // GB.

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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Prove that Z/BAC =180°—4a.

4

xercise 13

2 ES._ 8 B8 ¥ 89
aa &83860 S000Q Shase
9840 P08 B BOGHOE

eo8088e  BAE
LEGUEGE DEOLRIES GBS

[ The figures in this exercise are not necessarily drawn to scale. ]

Level 1

1. In the figure, prove that A OB is a straight line.

2. In the figure, LAOB=/COD=90°. Prove that a+5=180°.

3. In the figure, AORB is a straight line. Prove that a+5=90°.
4. In the figure, BOD is a straight line. If ZCOD =4 ZAOB, prove that
COLAO.
[Hint: Prove that ZAQC = 90°.]
5

In the figure, AGB, CHD and EGHF are straight lines. Prove that
AB /I CD.

4. In the figure, CBD is a straight line, AB=BD=A4AC and Z4DB=a.

A
a
D B i
D
C
¥+ 705
80%— 2x o
" X4 30
@]
A
a
) ] D
b
B
C
D
E
C
0% &
a 30
A B
o
C
B
G0y
A
@]
D
E
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6. In the figure, APB, CQOD and XPQY are straight lines. Prove that X

AB J/ CD. 125(,0/
A

7. In the figure, CDE is a straight line, 4B // CE. Prove that 4B // FG. A B

8. In the figure, BC // DE.
(a) Prove that AB // DC.
(b) Prove that AB // EF.

Level 2

9. In the figure, AGB and FGD are straight lines, AB // CD and x = y. £ = 8
Prove that EB // FD. F - 0
¥
A
&
D F
* (KA
L H
4 Nz
G E

10. In the figure, DACE, IBCH and (GBAF are straight lines. Prove that
x=ytz.

11. In the figure, ACD and BCE are straight lines and AB // ED. Prove A =
that a+b+¢=180°.
4
o
\
B o
12. In the figure, AOB, COD and EOF are straight lines. Prove that c

CD1AB.
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13. The figure shows AABC. It is known that L4ABE = /EBC and A
DB = DE. Prove that DE // BC.

14. In the figure, ADC, AFB, CRBEG and DFE are straight lines. Prove
that d=a+d+c.

G
15. In the figure, EC and AD intersect at B. Prove that p+g=r+s.
16. In the figure, CED is a straight line, BE = BD, AC // BE and e =
AB // CD. Prove that ¢+ b =180°. a
b
& E o)

-
=

e
P/

Fact 1o Remember

1. The sum of adjacent angles on a straight line is 180°.
i.e. If AOB is a straight line,
then @ + b = 180°.

[ Abbreviation: adj. Zs on st. line]
2. If the sum of two adjacent angles ZAOC and ZBOC is 180°, then

c
& b
o
&
AOB is a straight line.
i.e. If ZAOC + ZBOC = 180°,
A B
0

( - hame' u ary Chapter Summary
/'3333?”3a§‘§"3a§32n.»=.‘:?£ sss ess sss soge sessas
N

then AOB is a straight line.
[Abbreviation: adj. Zs supp.]
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3. The sum of angles at a point is 360°.
i.e. Ifa, b, ¢ and d are angles at a point,
thena+ b+ ¢ +d=360°.
[Abbreviation: /s at a pt.]
4. Vertically opposite angles are equal.
i.e. If AOB and COD are straight lines,
then a=b and x = y.
[Abbreviation: vert. opp. /s]
5. If a transversal cuts a pair of parallel lines, then the corresponding
angles are equal. 4 o 5
i.e. IfAB// CD, y
then x = y. o 2
[Abbreviation: corr. /s, AB// CD]
6. Two lines are parallel if corresponding angles made by a transversal
are equal. a
; A B
ie Ifa=25, /
then AB // CD. i z 5
[Abbreviation: corr. /s eq.] /
7. If a transversal cuts a pair of parallel lines, then the alternate angles
are equal. A B
X
i.e. IfAB//CD, W
c D
then x = y.
[Abbreviation: alt. /s, AB/ CD
8. Two lines are parallel if alternate angles made by a transversal are /
equal. A =
iies Ila—o, /{
then AB // CD. . 4
[Abbreviation: alt. /s eq.]
9. If atransversal cuts a pair of parallel lines, then the sum of interior
angles on the same side is 180°. 4 g
i.e. If AB // CD, Y
then x + y = 180°. & 7
[Abbreviation: int. Zs, AB// CD]

© 2009 Chung Ta Educational Press. 4ll rights reserved.




Angles n Rectilinea

=

10. Two lines are parallel if interior angles on the same side made by
a transversal are supplementary.
ie. Ifa+5b=180°
then AB // CD.

[Abbreviation: int. /s supp.]

11. The sum of all interior angles of a triangle is 180°.
ie.a+b+c=180°

[Abbreviation: Z sum of A]

12. The exterior angle of a triangle is equal to the sum of its two
interior opposite angles.

ie d=a+bd.
[ Abbreviation: ext. Z of A]

13. The base angles of an isosceles triangle are equal.
i.e. IfAB=AC,
then b = c.

[Abbreviation: base /s, isos. A]

TALALE LA R wkx. UALL

S/ Cheok Yourself
‘ $282,0878582,,55%!

[ This is a quiz to remind you of the basic concepts you have learned in
this chapter. Each question tests a concept under the section listed on
the right. Failure in any part of a question indicates a need to do a
revision on the section listed. ]

1. (a) In the figure, a, b, ¢ and 4 are four angles formed at the
intersection of two straight lines.

a and b are adjacent angles/ vertically opposite angles.

a and ¢ are adjacent angles / vertically opposite angles.

Section

13.1
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(b)

2. (a)

(b)

3. (a)

(b)

In the figure, AOB, COD and EOF are straight lines. Find x.

In the figure, EF is a transversal of parallel lines AB and CD.

s
/o

x and y is a pair of corresponding angles/ alternate angles/

interior angles on the same side.

In the figure, AB // CD. Find x.

B A
X

115°

In the figure, if BCD is a straight line, then x =
A

30°

RO® \‘X
B i

In the figure, BCD is a straight line. Find x.
A

X

140°

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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4. (a)

(b)

5. (a)

(b)

6. (a)

(b)

In the figure, AORB is a straight line. Prove that /COD is aright
angle.

In the figure, AFB, CGD and EFGH are straight lines. Prove
that AB // CD.

£

bV

A B
F\
C
6\55"
H

In the figure, AB // DC // EF and /ABC = /DEF . Prove that

BC /I DE.
B & £

In the figure, ADC and BEC are straight lines, AB // DE. Prove
that x +y=1z.
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) Ruiuon Exarotna 1

[ The figures in this exercise are not necessarily drawn to scale. ]

Level 1

Find the unknowns in each of the following figures. (1 — 10)

1. AOB is a straight line. 2. ABC is a straight line.
& o D
E
a
434 p X+ 309N—2F -
780 467 B
A - B
3. 4. AOB, COD, EOF and GOH are straight lines.

& B
£ 220
Q
) NG 5
f
300
F
c H

5. & E 6. BDG and CDE are straight lines.
A &
32\ .
e, e
E D
489
8 ¢ b J
E F
7.4 = g 8. ACD is a straight line.

13.46
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9. ABC is a straight line. 10. ABCD and BEF are straight lines.
y B : C o
2x—15° 2
i a
s 1179 :
. E
B
1320
A
11. In the figure, if x=20°, prove that AORB is a straight line. z
o
Bx x
2X
A 2 B
12. In the figure, AB // CD. Prove that CB // ED. A
430 B
&
3170
E
13. In the figure, AB // DC and ZADC = Z/ABC = 60°. Prove that AD // BC. A &
B0°
g0°
o £
14. In the figure, AB // EF. Prove that AB // CD. A =0 B
789 E £
250
& o

1347
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Lovel 2
Find the unknowns in each of the following figures. (15 — 23)
15. CDE is a straight line. 16. ADC is a straight line, AB = AC and BD = BC.

18. DCB and ECA are straight lines.

17. o
D £
c 62

B - 540

106° F
98° A
! g A
A A B

19. ACF, BCE and DEF are straight lines. 20. ABCD and GFE are straight lines.
A N g
B
& ag¢
130°
D
E F
21. DEG is a straight line. 22. BCD is a straight line.
A D
A
B m
n E
132¢
49°
G F G

23. ADC is a straight line.

E
¥
£ >
A D e
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gjﬁ?}ln the figure, 4D intersects ¥ and GH at B and C respectively,

25.

26.

27.

28.

29.

“EF// GH. Write down two possible sets of values of x and y. Explain

Your answer.

In the figure, DABE is a straight line. AC=4D, BC= BE and
ZACB=90°,

(a) Express ZCAB in terms of x.

(b) Express ZCBA in terms of y.

(c) Findx +y.

(d) Find ZDCE.

In the figure, ACEF is a straight line. Prove that x + y=2(p + ¢).

In the figure, BCF and DCE are straight lines, AD // BF and
ZBAD=/ZECF . Prove that AB // DE.

In the figure, ZDCP=/BCP, LCBQO=/ABQ and AB // CD. Prove
that OB // CP.

In the figure, L/ CAE = /BAE, /ECD=/ECA and AB // CD. Prove
that Z/CEA is a right angle.

© 2009 Chung Ta Educational Press. All rights reserved.
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G L H
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30. In the figure, prove that s=p+g+¥r.

31. In the figure, AGHC, AFJD, BGFE, BHID and CIJE are straight lines.

(a) Prove that a+c=/FJE.
(b) Prove that a+b+c+d+e=180°.

mIn the figure, it is known that ABC is a straight line and AC = BD. D
" "However, there are something unreasonable about the angles. Find
them out and correct them.

2 2 . ¥+ 10%
B ' ol
MC Question
33. In the figure, AOBR is a straight line. Find 35. In the figure, x =
ZCOD.
o
C
150°
80°
A . B
A, 1707,
& 40 B. 180°.
B, =0 C. 190°.
L 20 D. 200°.
D. 60°

. 36. In the figure, ABC is a straight line. Find x.
34. In the figure, AD//BC. /BAC = Gl FHERIAMETL R, AR

" D
X558 2 569
A 124°
2 % A /8 . &
A 50 A s
C. 600. B. 58°
O 650. C. 62°
' D. 66°
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37. In the figure, ADB, BEC and AFC are straight 38. In which of following figures, ABC must be a
lines and DF // BC. straight line?
I. D
A—%—C
IL. D
Which of the following must be correct? 4 _&ﬂ c
E
I. ZADF=60°
Il /CFE=80° II.
III. ZACB=40° A
a+b
A 4 Oy
A. TandII only 3 i
B. II and IIT only A. IandIIonly
C. TandIII only B. IandIII only
D. I, I andIII C. IIand III only
D. L IIandIII

iﬂi
2

Rroblem-solvlng and Explorlng

-
48 SDESA AGbes SDFAS DEDREEE
SPB0E BEE ¢ SIIDDEIOEG G“Bl—edams T+

=) Hint for the Title Page Question

(a) Each of the following cases can help us find the parallel lines in the

figure. For each case, briefly explain your method.

(i) Having a piece of transparent paper with the figure copied on

it.
(ii) Having a pair of set squares.

(b) Can you think of any other method?

© 2009 Chung Ta Educational Press. 4ll nghts resewed.“
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~| Additional Question

1. Get a piece of square paper, fold it according to the following steps.

A B
Fold the square paper ABCD in
Step 1 half such that a crease EF is e F
obtained.
D &
A
Fold up the paper as shown in
the figure such that B and C
Step 2 overlap with point O lying on £ F
the crease ZF
Le
A B
Unfold the paper, join 04 and @
StP 3 oD Then AOAD is obtained. 2 g
D G

(a) What type of triangle is AOAD?
(b) Explain the result in (a).

2. Michael has designed an instrument which can draw one third of an angle (see the figure below).

By adjusting the position of OP to make y the given angle, x will be equal to %y. The key to his design

is OB=AB = AC. Based on your geometrical knowledge, prove that x = %y.

© 2009 Chung Ta Educational Press. 4ll rights reserved.



	Title page

	page 13.2
	page 13.3
	page 13.4
	page 13.5
	page 13.6
	page 13.7
	page 13.8
	page 13.9
	page 13.10
	page 13.11
	page 13.12
	page 13.13
	page 13.14
	page 13.15
	page 13.16
	page 13.17
	page 13.18
	page 13.19
	page 13.20
	page 13.21
	page 13.22
	page 13.23
	page 13.24
	page 13.25
	page 13.26
	page 13.27
	page 13.28
	page 13.29
	page 13.30
	page 13.31
	page 13.32
	page 13.33
	page 13.34
	page 13.35
	page 13.36
	page 13.37
	page 13.38
	page 13.39
	page 13.40
	page 13.41
	page 13.42
	page 13.43
	page 13.44
	page 13.45
	page 13.46
	page 13.47
	page 13.48
	page 13.49
	page 13.50
	page 13.51
	page 13.52

	1: 
	2: 
	Show_051: 
	Hide_051: 
	Show_052: 
	Hide_052: 
	ShowHide_052: 
	ShowHide_051: 
	ShowHide_111: 
	ShowHide_112: 
	ShowHide_113: 
	Show_112: 
	Hide_112: 
	Show_113: 
	Hide_113: 
	Show_111: 
	Hide_111: 
	Show_191: 
	Hide_191: 
	ShowHide_191: 
	ShowHide_221: 
	ShowHide_222: 
	Hide_222: 
	Show_222: 
	Hide_221: 
	Show_221: 
	Hide_282: 
	Show_282: 
	Hide_283: 
	Show_283: 
	Hide_281: 
	Show_281: 
	Hide_291: 
	Show_291: 
	ShowHide_282: 
	ShowHide_283: 
	ShowHide_281: 
	ShowHide_291: 


